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Abstract: The aim of this study was to explore the determinants of farmers’ pro-environmental
behaviors in Taiwan. A total of 526 valid questionnaires were received from a randomly stratified
sample of young (below 40 years old) and older (above 40 years old) farmers located in Central Taiwan.
The findings revealed that young farmers’ pro-environmental behaviors were directly affected by
personal norms, and also indirectly from personal and social norms through perceived behavioral
control. In contrast, older farmers’ pro-environmental behaviors were directly affected by social
norms, whereas personal norms also had an indirect impact via perceived behavioral control. Results
from this study could contribute towards the development of appropriate strategies for the two age
groups of farmers who respond to the different determinants of their pro-environmental behaviors.
Keywords: Social Attribution Theory; pro-environmental behaviors; sustainable agriculture;
farmers; Taiwan
1. Introduction
Agriculture has traditionally focused on maximizing production yields and profitability, which has
been further supported by modern technologies in farming nowadays [1]. This conventional agriculture
approach was developed with limited consideration of the long-term consequences on the ecological
systems and biodiversity [2], and as a result, has contributed to numerous environmental and health
related issues (e.g., air pollution, greenhouse gas emissions, pesticide contamination). With the
increasing awareness of environmental issues and the growing number of environmental-related
regulations [3], the demand for ‘greener’ and more ecologically friendly farming produce is increasingly
evident [3,4]. However, this has given rise to farmers’ dilemmas between short-term maximal
profitability and the long-term need for preservation of the environment that they depend on for their
living. Although farmers play a critical role in contributing towards a ‘greener’ agriculture, little is
known about their personal motives to engage and exhibit pro-environmental behavior. This lack
of understanding is also supported by prior studies [5] that revealed the need to explore farmers’
attitudes towards the natural environment, which is the key aim of this study.
Sustainable agriculture refers to the maintenance of biodiversity management and the use
of agricultural systems that do not damage the ecosystem [6]. Sustainable agriculture is seen as
an important alternative farming system which in recent years has generated substantial attention
around the world and seeks to ensure profitability as well as food quality and safety [7,8]. The concept
of sustainable agriculture is also expanding through the need to meet consumers’ expectations as
well as for agribusinesses to gain a competitive advantage in the marketplace. Although the extant
literature review indicates that farmers are generally receptive of the changes required for sustainable
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agriculture and are willing to be proactively engaging in the process [9,10], further insights into
understand their intentions are essential. Other studies have also investigated several different
aspects of sustainable agriculture, such as the relationship between farmers’ quality of life and their
attitude towards sustainable agriculture [11]; key factors affecting sustainable agriculture adoption [12];
regulations to sustainable agriculture [13]; and costs and benefits related to implementing sustainable
agriculture [14,15].
In 2015, Taiwan’s total agricultural production value accounted for an estimated US $14.98 billion;
this equates to about 1.7 percent of the nation’s gross domestic product [16]. There were approximately
555,000 people involved in agricultural production in the year 2016, and this represented about 2%
of the total population. Of these 555,000 farmers, 90% of them are over the age of 40, whereas the
remaining 10% are younger than 40 years old, with an average age of 62 years old. Given the changing
food consumption patterns and increasing competition, the focus of the country’s agriculture has
shifted from traditional farming of staple crops to production of higher value commodities targeted
at specific markets. In addition, there has been an increasing number of farmers willing to engage in
sustainable agriculture and this is particularly evident in young farmers who are under 40 years old and
have been adopting environmentally friendly practices to manage their agricultural production [17].
Such a phenomenon is supported by previous studies [18–21], which reveal that young people are
more concerned about the environment than older people. Thus, this research seeks to investigate the
determinants of the pro-environmental behavior among young and older farmers in Taiwan.
This paper will begin with a discussion on the conceptual framework and the hypotheses proposed
for this research study. Next, the materials and methods will be outlined, including the participants
involved and measures used in this study. Then, the analysis of data is described, and the findings
are presented. These are followed by the discussions and implications of the results, and finally,
suggestions for further research and conclusions are drawn.
2. Conceptual Framework and Hypotheses
Social Attribution Theory has been used by researchers to explain the reasons of human behavior
and this theory suggests that a behavior can be affected by situations that arise from internal and/or
external attributions [22,23]. Accordingly, internal attributions are causes of behavior associated with
some internal characteristic, and the two key elements involve are: (1) Perceived behavioral control;
and (2) personal norms. Perceived behavioral control refers to an individual’s perceived ease or
difficulty to perform personal capabilities in order to control external challenges [24]. Personal norms
refer to the self-concept and are experienced as feelings of a moral obligation to perform a certain
behavior; it is regarded as a type of environmental self-awareness and self-discipline that can be related
to the generation of environmental behaviors [25]. In contrast, external attributions refer to causes of
behavior that have resulted from some situations or events outside a person’s control. Social norm
is considered as a major component of external attributions that goes beyond attitudes and shape
people’s behaviors [26]. Social norms can be further categorized into subjective norms, and descriptive
norms. Subjective norms are “the perceived social pressure to perform or not to perform the behavior”
in a particular situation, in which the greater the pressure to support or oppose a norm, the stronger
the effect of the behaviors [27]. Whereas, descriptive norms refer to individuals’ perceived practices of
most people and their influence on human behavior is often unconscious [28]. Figure 1 below shows
the proposed research framework for this study.
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This research has used the Social Attribution Theory to investigate the pro-environmental
behaviors of young and older farmers in Taiwan, specifically the impact of perceived behavioral
control, personal norms (internal attributions), and social norms (external attributions) on their
pro-environmental behaviors. Therefore, this study proposes the following research hypotheses to
be investigated.
Hypothesis 1 (H1). Social norms affect pro-environmental behaviors of young farmers [29–32].
Hypothesis 2 (H2). Social norms affect perceived behavioral control of young farmers [29–32].
Hypothesis 3 (H3). Social norms affect personal norms of young farmers [29–32].
Hypothesis 4 (H4). Personal norms affect perceived behavioral control of young farmers [33–35].
Hypothesis 5 (H5). Personal norms affect pro-environmental behaviors of young farmers [33–35].
Hypothesis 6 (H6). Perceived behavioral control affects pro-environmental behaviors of young farmers [35–39].
Hypothesis 7 (H7). Social norms affect pro-environmental behaviors of older farmers [29–32].
Hypothesis 8 (H8). Social norms affect perceived behavioral control of older farmers [29–32].
Hypothesis 9 (H9). Social norms affect personal norms of older farmers [29–32].
Hypothesis 10 (H10). Personal norms affect perceived behavioral control of older farmers [33–35].
Hypothesis 11 (H11). Personal norms affect pro-environmental behaviors of older farmers [33–35].
Hypothesis 12 (H12). Perceived behavioral control affects pro-environmental behaviors of older
farmers [35–39].
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3. Materials and Methods
3.1. Research Areas
This study was conducted in Central Taiwan, a vital agricultural output area in Asia. Central
Taiwan is one of Taiwan Island’s major agricultural production regions. It has hilly and plain features,
with temperate and subtropical climate characteristics, and is suitable for the cultivation of various
crops, such as vegetables and fruits. The products in this area are diverse and rich in features. From the
low-altitude area to the high-altitude mountainous area of 3000 m, the agricultural area in Central
Taiwan (as shown in Figure 2) cultivates tropical fruits as well as temperate crops, vegetables, fruits,
tea, and flowers.
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aic City, Miaoli County, Changhua County, and Nantou County. In Taiwan, farmers are obligated
to join local farmers’ associations, which provide insurance, information regarding farming techniques,
and bank lo functions, forming a grassroots agricultural organization [40,41]. The participants
selected for this stu y were stratified into two age groups (i.e., under 40 years ol , and above 40 years
old). The rationale for this stratification was based on the East Asian Confucia culture where it is
a belief that when a person is over 40 years old, his/her life is fixed and it is difficult to process and
attain new information, whereas a person who is u der 40 years old is more likely to go throu h
changes and able to accept new information and ideas. This was supported by Confucius (551–479 B.C.)
who said, “At 40, I had no doubts”.
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According to the literature, collection of at least 384 sample questionnaires is required to achieve
a confidence interval of over 95% [42]. Therefore, the number of samples collected in the present study
was set at over 384. We conducted the questionnaire from August 2016 to February 2017. The farmers’
population size in the four administrative regions were 215,196. An initial random sampling resulted
in the selection of 1200 farmers who were then contacted via telephone to seek their participation in
the research study. However, only 650 of them agreed to participate in the questionnaire survey. Of the
650 questionnaires issued, there were 615 returned which equates to a response rate of approximately
94.61%. Among those questionnaires returned, 89 were invalid. Thus, only the remaining 526 valid
questionnaires were analyzed.
3.3. Measures
Social attribution theory regards three key dimensions as related to influencing pro-environmental
behaviors: (1) social norms, (2) personal norms, and (3) perceived behavioral control. To improve the
rigorousness and validity of the questionnaire, three experts were invited to examine the construct
validity of the questionnaire and review the suitability, semantics, and fluency of the questions.
The content of the questionnaire was subsequently revised and organized according to their opinions.
Finally, the questionnaire for this study was drafted and used in the actual survey.
A five-point Likert scale (1 = strongly disagree; 2 = disagree; 3 = normal; 4 = agree; 5 = strongly
agree) was used for measurement in this study. The overall Cronbach’s α of the questionnaire was 0.735,
which proved the internal reliability because the value was greater than the required 0.6. In addition,
the Kaiser–Meyer–Olkin value was recorded as 0.751, belonging to a middle grade greater than 0.7 [43],
and a spherical Bartlett test value of 1124.249, p < 0.001 was recorded.
Statistical Package for the Social Sciences sv. 23 was used for analysis in this study. Frequency
analysis was used to determine the key dimensions (social norms, personal norms, perceived
behavioral control, and pro-environmental behaviors) and calculate the total number of occurrences,
means, and standard deviation (SD) scores for demographic issues and items. The Pearson correlation
technique measured the strength and direction of the relationships among these key dimensions.
Finally, SmartPLS 2.0 statistical software was used to conduct the path and statistical analyses for
this study and to predict the influence of the Taichung farmers’ social norms, personal norms, and
perceived behavioral control on their pro-environmental behaviors. Partial least squares structural
equation modeling (PLS-SEM) is an exploratory multivariate research method used to establish SEM
in small sample studies.
4. Results
4.1. Descriptive Statistics
As shown in Table 1, the overall results of the questionnaire revealed that there were more males
(66.7%) than females (33.3%) that participated in this study, which indicated that the agricultural
sector in the Central Taiwan region was mainly dominated by males. Of the total 526 participants,
453 (151 females, 302 males) of them were older than 40 years old while the remaining 73 (24 females,
49 males) were younger than 40 years old. The participants’ education attainments were as follows:
junior high school and below (42.6%), senior high school (37.1%), bachelor’s degree (18.6%), and
graduate school (1.7%). The proportion of those with a high school education level or above was
approximately 50%, which was in line with the result of a survey of farmer households released by the
Agriculture and Food Agency in 2014. Most of these farmers specialized in agricultural farming and
more than 50% had been engaged in farming for more than several decades, indicating that they had
extensive experience in agricultural farming.
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Table 1. Descriptive statistics related to the gender among young and older farmers for social norms, personal norms, perceived behavioral control, and
pro-environmental behaviors to farming.
Variables Frequency Percent
Social Norms Personal Norms Perceived Behavioral Control Pro-Environmental Behaviors
Mean SD t p Mean SD t p Mean SD t p Mean SD t p
All
Female 175 33.3 2.80 0.67
3.931 0.000
3.21 0.74
4.431 0.000
3.45 0.78
3.015 0.003
3.75 0.68
3.219 0.001
Male 351 66.7 2.55 0.69 2.90 0.76 3.20 0.94 3.50 0.90
Farmers older
than 40
Female 151 33.3 2.83 0.68
3.921 0.000
3.17 0.75
4.057 0.000
3.43 0.79
3.228 0.001
3.73 0.68
2.924 0.004
Male 302 66.7 2.56 0.68 2.87 0.75 3.16 0.94 3.48 0.94
Farmers
younger than
40
Female 24 32.9 2.58 0.55
0.746 0.459
3.43 0.68
1.873 0.067
3.60 0.71
0.546 0.587
3.88 0.73
1.473 0.146
Male 49 67.1 2.47 0.73 3.10 0.80 3.50 0.87 3.58 0.93
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Results revealed significant differences between females and males in terms of their social norms
(df = 524, two-tailed, t = 3.931 > 1.967, p = 0.000), personal norms (df = 524, two-tailed, t = 4.431 > 1.967,
p = 0.000), perceived behavioral control (df = 524, two-tailed, t = 3.015 > 1.967, p = 0.003), and
pro-environmental behaviors friendly to farming (df = 524, two-tailed, t = 3.219 > 1.967, p = 0.001).
When comparing between females and males in the age group of older than 40 years old, findings
showed significant differences in their social norms (df = 451, two-tailed, t = 3.921 > 1.967, p = 0.000),
personal norms (df = 451, two-tailed, t = 4.057 > 1.967, p = 0.000), perceived behavioral control
(df = 451, two-tailed, t = 3.228 > 1.967, p = 0.001), and pro-environmental behaviors to farming (df = 451,
two-tailed, t = 2.924 > 1.967, p = 0.004). However, there were no significant differences (p-value greater
than 0.05) found between females and males in the under 40 years old age group for their social norms,
personal norms, perceived behavioral control, and pro-environmental behaviors to farming.
When comparing the two age groups (i.e., farmers older than 40 years old, and farmers younger
than 40 years old), significant differences were found in their personal norms (degree of freedom,
df = 524, two-tailed, t = −2.403 > 1.96, p = 0.018), and perceived behavioral control (df = 524,
two-tailed, t = −2.753 > 1.96, p = 0.011). Table 2 summarizes the results of the analysis of differences
between the two age groups’ social norms, personal norms, perceived behavioral control, and
pro-environmental behaviors.
Table 2. Results of analysis of differences between young farmers and older farmers. (SN: social norms;
PN: personal norms; PBC: perceived behavioral control; PEBs: pro-environmental behaviors).
Farmers Younger than 40 (n = 73) Farmers Older than 40 (n = 453)
Mean SD Mean SD df t p
SN 2.51 0.67 2.65 0.69 524 1.71 0.09
PN 3.21 0.77 2.97 0.77 524 −2.40 0.02 *
PBC 3.53 0.82 3.25 0.90 524 −2.75 0.01 *
PEB 3.68 0.88 3.56 0.84 524 −1.07 0.28
* At the significant level of 0.05 (two-tailed).
In terms of social norms, the older farmers had consistently attained a higher mean score value
than the young farmers for all the question items “My friends would recommend that I use pesticides
and herbicides to prevent damage caused by pests and weeds.” “My friends around me spray pesticides
and herbicides regularly.” and “Many farmers spray pesticides and herbicides.” This indicated that
older farmers in Central Taiwan were more sensitive to the social impact of using pesticides and
herbicides than young farmers. Results of the social norms items are presented in Table 3.
Table 3. Results of social norms items.
Social Norms
Farmers Younger than 40 Farmers Older than 40
Mean SD Mean SD
SN1. Many farmers spray pesticides and herbicides. (R) 2.04 0.84 2.21 0.92
SN2. My friends around me spray pesticides and herbicides regularly. (R) 2.21 0.73 2.28 0.82
SN3. My friends would recommend that I use pesticides and herbicides
to prevent damage caused by pests and weeds. (R) 3.27 1.05 3.47 1.04
SN Score 2.51 0.67 2.65 0.69
On the other hand, young farmers achieved a higher mean score than the older farmers in all
the question items (“I know that the use of pesticides and herbicides will have a negative impact on
crops and soil.” “I know that crops with residual pesticides and herbicides will cause human injury
and illness.” and “I know that spraying pesticides and herbicides is not the best way to maintain
agricultural quality.”) related to personal norms. The results suggested that young farmers in Central
Taiwan had a better understanding of the consequences of using pesticides and herbicides than the
older farmers. Table 4 presents summary results of the personal norms items.
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Table 4. Results of personal norms items.
Personal Norms
Farmers Younger than 40 Farmers Older than 40
Mean SD Mean SD
PN1. I know that spraying pesticides and herbicides is
not the best way to maintain agricultural quality. 2.53 1.08 2.33 0.93
PN2. I know that the use of pesticides and herbicides
will have a negative impact on crops and soil. 4.14 0.99 3.68 1.16
PN3. I know that crops with residual pesticides and
herbicides will cause human injury and illness. 2.95 1.21 2.91 1.25
PN Score 3.21 0.77 2.97 0.76
With regards to perceived behavioral control, young farmers had a higher mean score in all
question items, “I can restrain myself from using pesticides and herbicides even if there are many
weeds in the farmland.” and “I will not kill them even if wild animals damage the crops.” than the
older farmers. The outcome revealed that young farmers in Central Taiwan were more aware of the
need to control the use of pesticides and herbicides, and were more willing to protect wildlife than the
older farmers. Results of the perceived behavioral control items are presented in Table 5.
Table 5. Results of perceived behavioral control items.
Perceived Behavioral Control
Farmers Younger than 40 Farmers Older than 40
Mean SD Mean SD
PBC1. I can restrain myself from using pesticides and herbicides
even if there are many weeds in the farmland. 3.75 0.89 3.63 1.00
PBC2. I will not kill them even if wild animals damage the crops. 3.32 1.07 2.86 1.23
PBC Score 3.53 0.82 3.25 0.90
When considering the pro-environmental behaviors, older farmers were lacking behind the young
farmers in all the question items, “I use pro-environmental farming methods and try not to spray
pesticides and herbicides.” and “I do not use pesticides but instead use energy and pro-environmental
efficient techniques for farming.” The findings indicated that young farmers in Central Taiwan were
more willing to control the use of pesticides and herbicides, and less likely to use them to kill pests
or weeds in the farmlands than the older farmers. Table 6 presents the results associated with the
pro-environmental behaviors items.
Table 6. Results of pro-environmental behaviors items.
Pro-Environmental Behaviors
Farmers Younger than 40 Farmers Older than 40
Mean SD Mean SD
PEB1. I use pro-environmental farming methods and try not to
spray pesticides and herbicides. 3.88 0.96 3.82 0.92
PEB2. I do not use pesticides but instead use energy and
pro-environmental efficient techniques for farming. 3.48 1.80 3.31 1.19
PEB Score 3.68 0.88 3.56 0.84
4.2. Correlation Analysis
As shown in Table 7, the results of the correlation analysis suggested a moderate level of
correlation between social norms and pro-environmental behaviors (0.488), personal norms and
perceived behavioral control (0.416), social norms and pro-environmental behaviors (0.414), perceived
behavioral control and pro-environmental behaviors (0.398), and social norms and personal norms
(0.305). However, the relationship between social norms and perceived behavioral control was
not evident.
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Table 7. Correlation coefficient in the model.
Dimension Social Norms Personal Norms Perceived BehavioralControl
Pro-Environmental
Behaviors
Social Norms 1.000
Personal Norms 0.305 1.000
Perceived Behavioral Control 0.204 0.416 1.000
Pro-environmental Behaviors 0.414 0.488 0.398 1.000
All < 0.001 two-tailed.
4.3. Path Analysis and Structural Equation Model
The dimensions of the young farmers’ pro-environmental behaviors were analyzed using
SmartPLS 2.0, and the results are presented in Table 8. The PLS results revealed that young farmers
had different paths of pro-environmental behaviors from older farmers. The average variance
extracted (AVE) values on the three dimensions (social norms, perceived behavioral control, and
pro-environmental behaviors) for young farmers were greater than 0.5, indicating that each dimension
had achieved a convergent validity level. Although the AVE value of the personal norms dimension
was 0.484, it was still greater than the acceptable value of 0.4 [44]. The composite reliability (CR) of
each dimension was greater than 0.7, indicating that the internal consistency of each dimension met
the standard. The Cronbach’s α of social norms, perceived behavioral control, and pro-environmental
behaviors all reached a credible standard of 0.5 or more, and the Cronbach’s α of personal norms
reached 0.4. The R2 of personal norms, perceived behavioral control, and pro-environmental behaviors
were 0.112, 0.202, and 0.329, respectively.
Table 8. Analysis of indicators for AVE and CR from young farmers aged under 40 years.
AVE CR R2 Cronbach’s α
SN 0.561 0.791 0.649
PN 0.489 0.74 0.112 0.484
PBC 0.68 0.807 0.202 0.56
PEB 0.664 0.797 0.329 0.503
Figure 3 presents the model structure of pro-environmental farming behaviors among young
farmers. The bootstrapping method was used to obtain the t-value of the path and test its significance
level. According to the path analysis, social norms (β =−0.009, t = 0.060) were not directly impacting on
pro-environmental behaviors, but instead had a direct and predictive impact on perceived behavioral
control (β = 0.319, t = 3.097) and personal norms (β = 0.335, t = 2.552). Therefore, H1 was not supported
since there was no evidence of a direct influence of social norms on pro-environmental behaviors of
young farmers. However, H2 and H3 were supported since the findings revealed a direct positive
influence of social norms on perceived behavioral control, and personal norms, which were intervening
variables of pro-environmental behaviors. Results also showed that personal norms had a direct effect
on perceived behavioral control (β = 0.228, t = 2.053), and pro-environmental behaviors (β = 0.311,
t = 2.457). Hence, H4 and H5 were supported since personal norms had direct positive effects on
perceived behavioral control and pro-environmental behaviors. H6 was also supported because there
was clear evidence on the direct positive influence of perceived behavioral control (β = 0.394, t = 3.478)
on pro-environmental behaviors.
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The dimensions of pro-environmental farming behaviors of older farmers were also analyzed
using SmartPLS 2.0. As shown in Table 9, results indicated that the AVE values for social norms,
perceived behavioral control, and pro-environmental behaviors were greater than 0.5, indicating
that each dimension had achieved a convergent validity level. While the AVE value of personal
norms was 0.469, it was still within the acceptable value of greater than 0.4 [44]. The CR of each
dimension was greater than 0.7, indicating that the internal consistency of each dimension met the
standard. The Cronbach’s α of social norms met the credible standard of 0.6 or more, whereas the
Cronbach’s α of personal norms and perceived behavioral control reached 0.4, and the Cronbach’s α
of the pro-environmental behaviors was 0.35. The R2 of personal norms, perceived behavioral control,
and pro-environmental behaviors was 0.190, 0.1513, and 0.431 respectively.
Table 9. Analysis of indicators for AVE and CR for older farmers aged over 40 years.
AVE CR R2 Cronbach’s α
SN 0.55 0.786 0.618
PN 0.469 0.715 0.190 0.454
PBC 0.630 0.767 0.151 0.460
PEB 0.621 0.764 0.431 0.399
The model structure of the pro-environmental farming behaviors among older farmers is
presented in Figure 4. The bootstrapping method was used to obtain the t-value of the path and
test its significance level. Analysis results showed that social norms of the older farmers had a direct
predictive impact on pro-environmental behaviors (β = 0.254, t = 2.898) and personal norms (β = 0.436,
t = 4.695) but had no direct impact on their perceived behavioral control (β = 0.107, t = 0.874). Therefore,
H7 and H9 were supported since a direct influence of social norms on pro-environmental behaviors and
personal norms was established. However, H8 was not supported as there was no evidence of social
norms affecting perceived behavioral control. Findings also suggested that there was direct influence of
personal norms on perceived behavioral control (β = 0.330, t = 2.163) and pro-environmental behaviors
(β = 0.330, t = 3.263), and perceived behavioral control (β = 0.280, t = 2.406) on pro-environmental
behaviors. Thus, H7, H8 and H9 were supported confirming the positive direct influence of personal
norms on pro-environmental behaviors, and perceived behavioral control, which also had an indirect
impact on pro-environmental behaviors.
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5. Discussion
This study used the Social At ributio i vestigate the influence of social norms,
personal norms, and perceived behavioral tr l r -environmental behaviors by two age
groups (i.e., under 40 years old, and above 40 years old) of far ers in Central Taiwan. Literature
review indicated that there was a need to further understand far ers’ attitudes towards the natural
environment and gain insights to determine if young farmers were more concerned about the
environment than older farmers. This study has attempted to fill this gap by testing social norms,
personal norms, and perceived behavioral control to determine their specific path and level of influence
on pro-environmental behaviors. The findings revealed support and accepted 10 (i.e., H2, H3, H4,
H5, H6, H7, H9, H10, H11, and H12) of the 12 hypotheses, indicating a positive direct relationship.
Overall, young farmers were demonstrating a greater level of pro-environmental behaviors than the
older farmers. This finding supported other previous studies [45,46] that found younger people to be
more concerned about the environment than older adults.
5.1. Influence of Social Norms
The results indicated that social norms not only had a direct impact on the pro-environmental
behaviors of older farmers but also played an indirect role in influencing pro-environmental behaviors
through personal norms. This could be explained with the social learning model facilitated by industrial
cooperation organizations (such as agriculture production and marketing groups). These social
learning networks enable farmers to get together to share, support, observe and learn from one another
in order to enhance their cultivation, management and other agriculture knowledge, techniques
and skills. Thus, social norms shaped by the older farmers could have a greater impact on their
pro-environmental behaviors [47].
In contrast, social norms did not have a direct effect on the pro-environmental behaviors of
young farmers. Instead, social norms could indirectly influence pro-environmental behaviors through
personal norms and perceived behavioral control. An explanation to this could be that young farmers
acquire messages transmitted by social norms, then process them through internalized personal norms
and perceived behavioral control, which subsequently change their behaviors. This might suggest
that young farmers have a higher level of self-awareness and inner-directed behaviors, and were not
primarily affected by the social norms through the social learning networks. This aligned with some
previous studies [48,49] that found close associations between young people with self-awareness and
inner-directed behaviors.
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5.2. Influence of Personal Norms
Findings indicated that for both young and older farmers, personal norms not only had a direct
influence on pro-environmental behaviors, but could also have an effect on pro-environmental
behaviors through perceived behavioral control. This could be explained by young farmers being more
receptive to new information and innovative ideas about the environment and thus developing their
own sense of knowledge and feelings towards environmental behaviors. The findings supported earlier
studies about young people being more open to change [50,51], and accepting new and innovative
idea [52,53] than older people on pro-environmental products.
On the other hand, older farmers might be deeply ingrained in conventional agricultural practices
and values, which guides their environmental behaviors. For example, it was a common practice in the
past to use pesticides to increase the yield of agricultural products, and this behavior has continued to
be in place by many older farmers. In order to change the misconception about the use of pesticides to
increase product yield, it would be an imperative to convey to the older farmers the consequences of
such behaviors so that they can better engage in pro-environmental behaviors. Several studies in the
past also suggested that older farmers tended to be more conservative in their farming practice and
thinking [54,55], as well as less receptive to new environmental initiatives and policies [56].
5.3. Influence of Perceived Behavioral Control
Results showed that pro-environmental behaviors among young and older farmers were affected
by perceived behavioral control. However, the perceived behavioral control of older farmers was
only affected by personal norms and was not directly affected by social norms. This suggested that
older farmers must first have developed their personal norms before they could establish perceived
behavioral control. For example, many older farmers had been using conventional farming techniques,
including spraying herbicides and pesticides, and this long-established practice could be a major barrier
for them to develop self-control towards pro-environmental behaviors. In contrast, young farmers
whose pro-environmental behaviors were affected by perceived behavioral control tended to derive
from both their social norms and personal norms. The results supported prior studies about the
barriers to adoption of sustainable agriculture practices in which older farmers tend to keep up with
their traditional beliefs and values, and resist new changes and practices [57,58]. Other studies [54,59]
also supported young people demonstrating conservation behaviors through the effects of social norms
and/or personal norms that could have contributed to their ease of perceived behavioral control to
exhibit pro-environmental behaviors.
5.4. Implications, Limitations, and Future Research
The findings have extended the existing literature about the key determinants of
pro-environmental behaviors, specifically on young and older farmers in the context of the
Taiwan agricultural sector. Through further understanding of the gaps between two age groups
(i.e., below 40 years old, and over 40 years old), appropriate strategies can be developed to encourage
pro-environmental behaviors. For example, with older farmers being more responsive to social norms,
farmers’ associations can organize more social learning networks and opportunities to facilitate the
sharing and mutual learning of pro-environmental farming techniques, knowledge and skills. As for
young farmers who regard personal norms to be more influential to their pro-environmental behaviors,
the focus can be on ensuring the availability of new and updated environmental information and ideas
so that they are equipped with the necessary knowledge that can help advance their environmentally
friendly behaviors.
This study was empirical in nature, and therefore has constrained the applicability of the findings
to other parts of the country and sectors. A more representative sampling population is needed for
testing in order to generalize the findings. Furthermore, additional studies are required to provide
comparisons with other countries and determine similarities or differences in this situation. In addition,
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future research can also be conducted to explore the impact of generational differences on sustainable
development, such as environmental knowledge and attitudes, which may affect pro-environmental
behaviors. As this study has relied on the self-reporting questionnaire survey, evidence of validity on
the findings could be limited. Thus, it is suggested that observation techniques be used to help verify
the responses provided in the questionnaire survey.
6. Conclusions
In conclusion, this study has investigated the influence of social norms, personal norms, and
perceived behavioral control on farmers’ pro-environmental behaviors in Taiwan. The findings
indicated a different influencing path for young farmers and older farmers with respect to their
pro-environmental behaviors. Young farmers’ pro-environmental farming behaviors were directly
affected by personal norms, and indirectly from personal and social norms through perceived
behavioral control. As for older farmers, social norms played a major role in influencing their
pro-environmental behaviors, while personal norms might have an indirect impact via perceived
behavioral control.
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